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No | Parameter

Alat dan Bahan

Prosedur Penelitian

] Amonium

s Spektrofolometer type

DR-5000 HACH/ UV-

Vis spektrofotometer

type DR-5000 HACH

s labu Kjeldahl 500 mL;

e pipet mikro 100, 250,

500 dan 1000 pL;

o labu ukur 500 dan 1000

mL;

e gelas ukur 100 mL;

e pipet ukur 10 mL;

e labu erlenmeyer (00
dan 250 mL;

» gelas piala 100 mL.

a.  cara pengukuran kadar
nitrogen-orgarnik dihitung
sebagai amonium-N yang
terdapal dalam air antara
0,02- 5,00 mg/L NH4-N;

b. penggunaan metode makro
Kjeldahl dengan alat
spektrofotometer pada
kisaran panjang gelombang
400-500 nm.
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2 Indeks

lumpur

volume

Tabung ImhofT (Imhoff

cong),

b. Stopwaich

¢. Termomeler

2.

. Masukan 1

liter contoh /

sample ke dalam

ImhofT.

tabung

jalankan  stopwacth. Catat

pcrolehan  volume  lumpur

terkumpul  didasar

yang
tabung Imhoff setiap 5, 10,

15, 20, 30, 45 dan 60 menit.

3. | Phospal

» Air suling.

® Culvet

* Amino Acid 1934-32

= Molybdovandate 20760
= oelas ukur;

» Sampel air 100 ml
= Spektrofotometer type
type DR-3000 HACH

Set program 501 (layer akan
menunjukan Dial nm TO 890)
Putar panjang gelombang ke
890 nm

Tekan READ/ENTER (layer
akan menunjukan mg/l PO4>)
Masukan contoh ke cuvet
Masukan phospofer 3
phosphate powder ke cuvet
(sampel akan berwarna biru
bening)

Tekan SHIFT Timer 7 (2
menit)
Ketika

tanda  peringatan

berbunyi  masukan  cuvet
blanko

Tekan ZERO hingga muncul
0,00 mg/l PO,> FV

Segera masukan cuvet sampel,
tidak boleh lebih dari 3 menit
landa

sejak peringatan

berbunyi

[0. Tekan READ/ENTER, baca
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hasil yang tertera di Dial

¢ DO meter yang (elah
dikalibrasi,

= botol KOB,

¢ pengaduk magnit yang
dilengkapi  pengatur
kecepatan putar tetap

dan waktu.

penyediaan contoh uji yang
lelah diambil sesuai dengan
metode pengambilan contoh
uji kualitas air,

isi botol KOB dengan contoh
uji secara duplo sampai penuh
biarkan terjadi turbulensi,
benda uji siap diuji.

hidupkan alat DO meter atur
alat. DO meter untuk
mengukur suhu udara

baca dan calat suhu udara

. atur alat DO meter untuk

mengukur oksigen terlarut
aur DO meter sehingga
menununjukkan kadar
oksigen diudara.

masukkan magnit kedalam

bolol KOB,

. aduk benda uji dengan

pengaduk magnit,

catat skala yang ditunjuk pada
skala alat sebagai kadar DO
dalam mg/L.

3. | TSS

» Kertas saring (glass-
fiber filter) dengan
beberapa jenis:

= Ailr suling.

» desikator yang berisi

silika gel,

Gunakan wadah gelas atau
botol plastik polietilen atau
yang setara.

Awetkan conloh uji pada suhu
4°C, untuk  meminumalkan

dekomposisi mikrobiologikal
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= oven, untuk
pengoperasian pada
suhu 103°C sampai
dengan 105°C;

= limbangan analitik
dengan keielitian 0,1
mg;

= pengaduk magnetik;

" pipet volum;

= gelas ukur;

= cawan aluminium;

= cawan porselen/cawan
Gooch;

" penjepit;

= kaca arloji;

® pompa vacum.

terhadap padatan.

Contoh uji sebaiknya
disimpan tidak lebih dari 24
jam.

Letakkan kertas saring pada
peralatan  [iltrasi.  Pasang
vakum dan wadah pencuci
dengan air suling berlebih 20
mL. Lanjutkan penyedotan
untuk menghilangkan semua
sisa air, matikan vakum, dan
hentikan pencucian.
Pindahkan kertas saring dari
peralatan filtrasi ke wadah
timbang aluminium. Jika
digunakan cawan  Gooch
dapat langsung dikeringkan.
Keringkan dalam oven pada
suhu 103°C sampai dengan
105°C  selama 1 jam,
dinginkan dalam desikator
kemudian timbang.

Ulangi langkah pada bulir c)
sampail diperoleh berat
konstan atau sampai
perubahan berat lebih kecil
dari 4% terhadap
penimbangan sebelumnya
atau lebih kecil dari 0,5 mg.
Lakukan penyaringan dengan

peralatan  vakum.  Basahi
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1.

12.

13.

saringan dengan sedikit  air
suling.

Aduk contoh wuji  dengan
pengaduk magnetik  untuk
memperoleh contoh uji yang

lebih homogen.

. Pipet contoh uji dengan

volume tertentu, pada wakiu
contch diaduk dengan
pengaduk magnetik

Cuci  kerlas saring atau
saringan dengan 3 x 10 mL air
suling, biarkan kering
sempurna, dan lanjutkan
penyaringan dengan vakum
selama 3 menit agar diperoleh
penyaringan sempurna.

Contoh uji dengan padatan

terlarut yang tinggi
memerlukan pencucian
tambahan.

Pindahkan  kertas  saring
secara hati-hati dari peralatan
penyaring dan pindahkan ke
wadah timbang aluminium
sebagai  penyangga. Jika
digunakan cawan  Goach
pindahkan cawan dari
rangkaian alatnya.

Keringkan dalam oven

setidaknya selama 1 jam pada
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14.

suhu 103°C sampai dengan
105°C, dinginkan  dalam
desikator untuk
menyeimbangkan suhu dan
timbang.

Ulangi tahapan pengeringan,
pendinginan dalam desikator,
dan lakukan penimbangan
sampai diperoleh berat
konstan atau sampai
perubahan berat lebih kecil
dari 4% terhadap
penimbangan sebelumnya

atau lebih kecil dari 0,5 mg.
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Tabel. 2. Prosedur Pengukuran Debit

Pita ukur atau

meteran
Alat tulis

Stop watch

Alat dan
No | Kegiatan Prosedur Pelaksanaan
Perlengkapan
1 | Pengukuran | & Current meter | . Menentukan penampang sungai di bagian sungai
Debit dan yang lurus dan mempunyai aliran sejajar.
perlengkapan | 2. Menentukan satu penampang sungai dibagian
nya sungai yang lurus dan mempunyai aliran sejajar

dengan interval sebesar Y4 lebar sungai.

. Kecepatan aliran penampang tersebut diukur

dengan alat ukur kecepatan current meter.

. Jika kedalaman air (H) lebih dari 1 meter, alat

ukur di tempatkan pada dua titik, masing-masing
0,2 H dan 0,8 H, dan hasil pengukurannya
adalah :

1
V == Vop +¥es)

Atau pada 3 titik masing-masing pada 0,2 H, 0,6

" H dan 0,8 H dan hasil pengukuran adalah :

1
V= E(Vn.z +Vos tVag)

Tetapi jika kedalaman air (H) kurang dari 20 cm
maka alat ukut hanya ditempatkan pada titik 0,2
H.

. Kedalaman sungai menurut penampang diukur

dengan meteran.

. Hitung debit pada masing-masing penampang

dihitung dengan menggunakan metode “mean

area methode™ atau “mid area methode™.
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Persamaan debit menjadi sebagai

berikut :
Qn=Hn Bn Vn
n=1,....n
Qp=2Zqn

Mid area method
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Persamaan debit menjadi sebagai

berikut :

1 1
Qn : _2-(Hu + Hn+| )U/:J + l'/J'1+l)_'2-B

Untuk perbandingan debit di salah

satu potongan melintang (Qp) dapat

dihitung dengan rumus :

Qp=Ap*Vp
V = p:l +Vr2 +"'+Vm
4 N
Dimana ;
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Qp = debil sungai pada potongan
melintang

Ap = luas penampang basah sungai
pada potongan melintang

Vp= kecepatan aliran sungai pada

potongan melintang
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PO4 -1

I Ci 9.23
c2 12.32
Danau |[C (1) W, Q, V |Hl A |vs| K| X
i hari | ' | ™1 | mb Inacilngri
Qparui- S.Barul{ 92| 0 | 120922910000 2 |500010.01|0.1]1.29
initial condition
1= 0
c () = C gann, B/
c(t) = 92 gm’ et = (D) + 16 (k, + 2k, + 2k + k) At
Steady k,; = flt, () = -
de,/dt = -y ko, = f{t+ 124t = - {t+1/2A1k,)
Ky = f{1+ 12Ate()+] = - (t+1/2 At ky,)
dt = 0.5 hr ke = [(t+ ALC()+AL, = - (t+Atky,)
t = 0
o - 92
At et} Iy Ky f1 Ky f33 ks fa kg |eit +AL)
0.5
t=0 923 923
0.5 0.00]9.23| -11.88]0.2516.26 -8.06] 0.25(7.22(-9.29] 0.50/4.59!-5.90 4.86
(t+ A |4.86
1.000 0.50(4.86 -6.25(0.75]11.73 ~2.23)1 0.75(4.30(-5.54} 1.00|2.09|-2.69 2.82
(t+AD 3.02
1.5000 1.00(3.02 -3.88]1.25(2.05 -2.63| 1.25{2.36]-3.04| 1.50|1.50(-1.93 1.59
(Lt + AD 1.5¢
2.0000 1.50(1.59 -2.0411.75(1.08 -1.39] 1.7511.24]-1.60] 2.0010.79|-1.02 0.34
(t+ Al 0.84
2.5000 2.0010.84 -1.08|2.25(0.57 -0.73] 2.2310.651-0.84| 2.50(0.42(-0.53 0.44
{t+ At 0.44
3.0000 2.50{0.44 -0.57| 2.50]0.30 -0.38] 2.50]0.34|-0.44] 3.00| 0.44]-0.57 021
(t+ At) 0.21
3.5000 3.00/0.21 -0.27| 3.00| 0.21 -0.27 3.0010.14(-0.18] 3.50] 0.21{-0.27 0.09
(t + At) 0.0g9
4.0000 3.50|0.09 -0.11| 3.50| 0.09 -0.11 3.50]0.06}-0.08] 4.00]| 0.09(-0.11 0.04
{t+ A 0.04
4.5000 4.00/0.04 -0.05] 4.00( 0.04 -0.05] 4.00/0.031-0.03( 4.50} 0.04]|-0.05 0.02
{t+ADh 0.02
5.0000 4.50[0.02 -0.02| 4.50| 0.02 -0.02| 4.50|0.01{-0.01| 5.00[ 0.02]-0.02 0.01
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PO4q -2

C1 9.23
C2 12.32
Danan (C(O] W; | Q v H A | vs k L
Qaaruz-ore — ghm | giarilp’hal o | m | g’ |m/halhari' |nag’]
Baru2) 123 0 3381 1 20000 2 10000} 0.01 | 0.073 | 0.247

intial condition

1= ¢]

c(V € gy B/

(1) = 123 gm' ot + o)+ U6k +2k, + 2k + k) At
Steady kyy =101, (1)) = -
dey/di =1, = -Aic) ky = U+ L2ALc(+ = ey L+ 12 Ackyy)

ky = i+ 1244c(0+ = ke (L+ 172 A1ky)

dt 0.5 hr kg = {1+ ALe(i+Atk = A (t+ Atky)
t 0
() 12.32

At &(t) fn 37 23] k2 Iy LSV fu ky |eft+At)

0.5

=0 12.320 12.320

0.5 0.000]12.320( -3.044|0.250{11.559]-2.856| 0.250]11.606]-2.868|0.500|10.886]-2.690] 10.388
{1+ At)=0,5]10.888

1.0 0.500|10.888( -2.690(0.750| 9.5431-2.358| 0.750(10.299|-2.545|1.000{ 9.616}-2.376 2.649
(t+ AD=1,0] 9.64%

1.5 1.000| 9.649( -2.384(1.250( 9.053|-2.237| 1.250( 9.090(-2.246|1.500| 8.526(-2.107 8.528
(r+a0=1,5 8.528

2.0 1.500] 8.528| -2.107|1.750| 8.001|-1.977| 1.750| B.034|-1.985|2.000| 7.535|-1.862 7.537
1+ a=12,0| 7.537

25 20004 7.537t -1.862|2.250| 7.071|-1.747| 2.250| 7.100(-1.754(2.500| 6.660(-1.645 6.661
{t+a)=2,5 | 6.661

3.0 2,500 6.661 -1.646] 2.500| 6.249|-1.544| 2500| 6.275|-1.550| 3.000] 6.661]-1.646 5871
{t+A)=30 | 5871

a5 3.000| 5.8711 -1.451| 3000 5.871]-1.451) 3.000| 5.508|-1.361| 3.500| 5.871)-1.45] 5.161
(t+ah=35| 5161

49 asoo| 506l -1.275] 3.5001 s5.181|-1.275| 2.500] 4.842|-1.196] 4.000] 5.161|-1.275 4.536
(t+ah=40| 4536

45 4.000( 4.536| -1.121|4.000] 4.536{-1.121| 4.000| 4.256|-1.052| 4.500{ 4.536(-1.121 3.987
(t+ah=45{ 3.987

5.0 4500 3.987] -0.985) 4.500| 3.987|-0.985 4.500| 3.741(-0.924| 5.000( 3.987{-0.985 3.505
{t+a)=50 | 3.505

5.000 3.505| -0.866| 5.000| 3.505|-0.866] 5.000] 3.288{-0.812| o.o00| 3.505|-0.866 3.081
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PO4 -3

QBam-Bama
Danau [ C ()] W, | Q A4 H A v k N
g/m’ mha| ne | m | m' |mMalhari!|hari!
QBamz-BaE'B S.Barui | 9.23 0| 12092] 10000 2t soe0| ©0.01| 0,073 1.2607
S.Baru2 | 12.32 0} 3381.4| 20000 2| 10000 0.01] 0.073) 0.247
Band 5 Barud | 4.24 0| 154741 12500 2.5 so000| 0.01) 0.073] 1.315
clt+Al = iy + UG (kg + 2ky + 2Ky + ko) Al
dey/di = W/ o+ + ey kyq = 1(t. €(t)} = Wiy + “hicy
dt 0.5 Koo = T+ 17280600 = WL+ 12 -Mdcd b+ 172 AtKy,)
initial condition + ft+1/2 + {L+ 172 Al Ky,
t = 0 Koo = {1+ 12800 = W+ 1 Mcd (t+1/2 Alky)
¢ 2 ¢ g B + t+142 + i+ 12 Al Kg)
&l = 424 gm’ Koy = Fl+ LG = WO +AL Mdod @+ Atky)
At c,(t) f Kia f ¥ou f kag kg |cait + At)
0.5
1=0 4.240 4.240
0.5 0.000| 4.240 7.669] 0.250| 6.157| 1.428] 0.250| 4.597| 4.543] 0.500| 6.562 -1.242 5.787
(t + A)=0,5 5.787
10 0.500| 5.787 0.104| 0.750] 5.813| -3.937| 0.750| 4.803| 0625 1.000] 6.100) -3.869 4.922
{t+ap=1,0 4,922
1.5 1.000f 4.922| -1.191| 1.250] 4.624| -2.074| 1.250| 4.403| -1.400| 1.500} 4.222] -2.295 4.052
(L+ A= 15 4.052
2.0 1.500] 4052 -1.966] 1.750{ 3.561| -2.027 1.750| 2.545| -1.802| 2.000] 3.151| -1.915 3,090
(t+ah=2.0 3.090
25 2.000{ a.000]  -1.779} 2.250( 2.646| -1.598] 2.250| 2.691| -1,548] 2,500 2.317[ -1.418 2.300
{d+Aa)=25 2.300
3.0 2,500} 2.300|  -1.366| 2.750| 1.058] -1.158| 2.750| 2.010! -1.167| 3.000| 1.716| -0.599 1,749
(t+AD)=3,0 1,749
35 a.000| 1.740]  -1.056| 3.250] 1.485| -0.709] 3.250| 1.571| -0.985} 3.500( 1.266} -0.421 1.347
{L+AD=35 1.347
40 3.500| 1.347]  -0.791] 3.750| 1.149| -0.531| 3.750] 1.214} -0.705| 4.000| 0.994| -0.328 1.047
(L + A= 4,0 1.047
4.5 4.000| 1.047| -0.565| 4.250] 0.908| -0.379| 4.250} 0.953] -0.502| 4.500| 0.796| -0.235 0.834
{t+A)=45 0.834
5.0 A500] 0.834]  -0.403) 4.750| 0.733( -0.270] 4.750( 0.766| -0.362| 5.000( 0.653} -0.165 0.581
{L+AD=50 0.681
5.5 5.000| 0.681 -0.295| 5.250| 0.607| -0.198| 5.250| 0.632| -0.269| 5.500| 0.547] -0.118 0.569
{t + A= 5.1 0.569
8.0 5500) 0.568}  -0.745| 5.750| 0.383] -0.495| 5.750| 0.445| -0.580 6.000] 0.279| -0.359 0.258
L+ A)=52 0.298
6.5 6.000] 0.208{  -0.392| 6.250| 0.200| -0.254| 6.250] 0.234| -0.302| 6.500 0.147] -0.185 0.157
{t+al)=573 0.157
7.0 6,500 0.157]  -0.211] 6.750| 0.104| -0.129] &.750| 0.125[ -0.158| 7.000| 0.078{ -0.084 0.084
{l+8)=54 D084
7.5 7.000| 0.084|  -0.118] 7.250| 0.054| -0.063| 7.250| 0.068| -0.084| 7.500| 0.042| -D.047 0.045
(t+A)=55 0.045
8.0 7.500] 0.045]  -0.071| 7.750| 0.028| -0.028) 7.750{ 0.038| -0.045| 8.000| 0.623} -0.022 0.026
{t+AD=58 0.026
8.5 8.000| 0.026]  -0.047| 8.250| 0.014| -0.010] 8.250| 0.023| -0.025| 8.500| 0.013) -0.000 0.015
{L+ay=57 0.015
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unonium

1.46
oV 0.8
Danau | C({®) | W, Q v H A vs k X
a g/m” | phari |’ o' | m | o |mbar{paei? ! part |
Barui-Banu3 S. Barul] 1.46 0 12092 | 10000 2 5000 | 0.01 | 0.183] 1.3972
nitial condition
L= 0
c) = Cama  HM
o) = 146 gm’ a(t+: = (1) + 16 (K, + 2K, + 2ky + k) At
seady kyo = ft, e{t)) ity
Ic,/dt =f{l, = -k S -hic
¢, (1) kq; = 4 172A0e(0)+1/2A (t+ 172 Atk,,)
ky = i+ 12806(0+1 /28 = Ay (t+1/2 Atkyy)
I 0.5 hr kg, = f(+ ALc(UHAL;) = -hep (t+Atky)
0
L{ 1.46
At c (t) Fyy k;; iy k2, in ky L kq ot + At)
0.5
1=0 1.460
0.5 0.000] 1.460 -2.040 D250 | 0.950 -1.327F 0.250 1128 -1.576| 0.500] D.672 -0.939 0728
(t+An=0,5 [ 0728
1.0 0.500 0.7281 -1.017 0.750 0218 -3.306{ 0.750 0,651 -0910( 1.000 | 0.273 -0.381 0.408
{t+aD=1.0| 0409
15 1,000 0.408| -0571 | 1.250 | 0.266 -0.371| 1.250 | 0.316 | -0.441]| 1.500] 0.188 | -0.263 0.204
(t+40=15| 0204
2.0 1.500 0.2041 -0.285 1.750{ 0.133 -0.185] 1.750 0.157 -0.220| 2.000 | 0.084 -0.131 0,102
a+an=201 0102
2.5 2.000 0.102| -0.142 2.250 0.066 -0.092] 2.250 0.078 -0.110] 2.500 | 0.047 -0.065 0.051
(t+ap=25| 0051
3.0 2.500 0.051] -0.071 | 2.500 | 0.033 0.046f 2500 | 0.039 | -0.055 3.000 0.051 | -0.071 0.022
(L+AD=3,0 | D.022
35 3.000 0.022( -0.031 {3.000| D.022 -0.031| 3.000 | 0.014 | -0.020] 3.500f 0.022 | -0.031 0.008
{t+A)=35{ 0.008
4.0 aso0] o008 -0012 | 3.500 | o008 [ -0.012| 3500 | 0005 | -0.008] 4.000) 0008 | -0.012 0.003
(1+ =40} 0.003
45 4.000 0.003| -0.005 4,000 0.003 -0.005| 4.000 0.002 -0.003| 4.500| 0.003 -0.005 0.001
{t+an=45| 0001
50 4.500 0.001| -D.002 4.500 0.0Mm 0.002| 4.500 0.001 -.001] 5.000] D.0D1 -0.002 0.000
(t+ap=50| 0.000
5.000 0.0001 -0.001 5.000 0.000 -0.001] 5000 0.000 0.000] 0.000| 0000 -0.001 0.000
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Amonium 2

I Cl 146
C2 0.8
Danau cuw | w | Q v H A vs k N
g/m’ ln;.‘ﬂl. 3 o ! |mmar o1 .-l
3 I haci_{hari |
Qoarz sans S.Baru 2 0.8 0 [3381]20000] 2 [10000f 0.01 [0.18] 036
imtial condition
l-_—
c(®) = Cye @M
c (1) = 0.8 g/m’ clt+ (1) + U6k, + Zks + 2%, + k) At
Steady ks, = L, (1)) = -
de,/di ={1, ¢, (1)) = Xe k= flt 12A0e()4 = Moy (U2 A0k
Ky = ft+ 124 = -hey (L+ 172 Atky) 0.041667
dl 0.5 br ky; = Mt Aye(i+al = ey (t+ AlLky)
1 0
C|(l) 0.8
At cy(t) i kn G ky, fa k) fu kg |e(t+Atl)
0.5
L=0 0.8 0.800
0.5 0.000 0.8000 -0.286 |0.2530{0.729|-0.260| 0.250 | 0.735|-0.262]0,500| 0.669(-0.239 0.669
(t+ AD=0,5 0.6692
1.0 0.5 0.6692] -0.239 |0.750]0.550(-0.196] 0.750 | 0.620|-0.221| 1.000]0.558}-0.199 0.563
{(t+A1=1.0 0.5630
1.5 1.0 0.5630] -0.201 | 1.250/0.513(-0.183| 1.250 [ 0.517|-0.185]1.50010.471|-0.168 0.471
(t+A)=1,5 0.4710
2.0 1.5 0.4710| -0.168 |1.750]0.429]-0.153} 1.750 | 0.433 |-0.155]2.000|0.3941-0.141 0.394
(t+AD=2,0 0.3940
2.5 2 0.3940] -0.141 [2.250]0.359|-0.128| 2.250 | 0.362 |-0.129[2.50010.329}-0.118 0.330
{+a)=25 0.3296
30 25 0.3296} -0.118 | 2.500|0.300|-0.107| 2.500 | 0.3031{-0.108| 3.000| 0.330(-0.1]18 0.274
{1+ A= 3.0 0.2741
a5 3.0 0.2741| -0.098 | 3.000| 0.274|-0.098| 3000 | 0.250|-0.08%| 3.500| 0.274|-0.098 0.227
(L+ &Y= 3,5 0.2266
40 a5 0.2266| -0.081 | 3.500f 0.227|-0.081| 3.500 | 0.206 {-0.074} 4.000| 0.227|-0.081 0.187
{t+an=4,0 0.1873
4.5 40 0.1873] -0.067 | 4.000| 0.187(-0.067} 4.000 | 0.171 |-0.061| 4.500| 0.187 |-0.067 0.155
{+A)=4,5 0.1549
50 45 0.1549| -0.055 | 4.500| 0.155}-0.055| 4.500 | 0.141 [-0.050| 5.000| 0.155[-0.055 0.128
{t+AD=50 0.1281
5.0 0.1281| -0.046 | 5.000} 0.128|-0.046( 5.000 | 0.117 {-0.042| 0.000| 0.128 |-0.046 0.106
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monium 3

QH:J:...-! Barnud

Danuav C 1) W, (o] v I A v k "
g’ | ghari| m'her m’ m m! |mMari| her! | har
Qpanoian S.Baru1 | 1.48 o] 12092.29| 10000 2| sooo| o0.01| 0.183] 1.397
S.Baru2 | 0.8 0| 33s1.41| 20000 2| topool o0.01] 0.183] ©0.357
S.Baru 3| 0.27 0| 15473.70 12500 25| 5000 ©.01( 0.983| 1.425
cll + AY) = Gl + 1B (K, + 2k, + 2Ky + k) At
vyfdt Wiy o+ + bty = W+ + “haty
QuiVy yfVicy, QufVic QufVie
Cla Ky = K, c{t}) 14 u
I 0.5 ko = {1+ 172800 = WI(t+ 1. ded (L+ 172 ALK,
+ +
Ve h/¥ic
nilial condition T (L+172 n (L+ 472 At k)
1 = Kyg = fQ+ 172ALe( = WL+ 1, Aded {1+ 112 Al kg)
cil) = Cgman B + {t+12 + {t+ 172 At kg
() = 027 gm’ kap = f{t+r ALC{+A0 = N{L+AL Mded (L+ALKy)
At cdlt) 1 Ky 1 ks f Ky f ke [cuft+ AY
0.5
=0 0270 0.270
)5 0.000 10.270 1.516] 0.250 | 0.649 0347| 0.250 | 0.357 | 0.980| 0.500| 0.760| -0.157 0.604
1+ Ah=0.5 (0604421712
1.0 0.5 |0.604 0.132| 0.750 | 0.637 -0.550| 0.750 | 0.467 | 0.227| 1.000| 0.718] -0.559 0.512
1+ Ab= 1,0 [0.511699738
1.5 1.0 [0.512 -0.140| 1.250 | 0.477 -0.271| 1.250 | 0.444 ] -0.163| 1.500| 0.430 | -D.308 0.402
{t + AD= 1.5 [0.402154433
20 15 |0.402 -0,247| 1.750 | 0.340 -0.252| 1.750 | 0.339 | -0.220| 2.000| 0.292| -0.237 0.283
1+ Ab)= 2,0 [0.283192022
25 2 0.233 0.214| 2.250 | 0.230 -D.187| 2.250 | 0.237 | -0.181| 2500( 0.193 | -0.162 0.191
{1+ Ah= 2,5 |0.190542062
30 25 [0.191 -0.155| 2.750 [ 0.152 -0.126| 2.750 | 0.159 { -0.128{ 3.000( 0.126{ -0.063 0.130
(1+ A= 3,0 |0.130048882
35 3 0.130 -0.112| 3.250 | 0.102 -0.072] 3.250( 0.112 | -0.100] 3.500{ 0.080| -D.041 0.089
{t + A= 3.5 {0.088552528
4.0 35 |0.089 -0.078] 3.750 | 0.069 -0.050| 3.750 | 0.076 | -0.067| 4.000| 0.055| -0.030 0.060
{1+ Al)= 4,0 |0.060104767
4.5 4 0.060 -0.050{ 4.250 | 0.048 -0.032| 4.250 | 0.052 | -0.043| 4.500( 0.039| -0.020 0.042
{t+ A= 4,5 [0.041799942
50 4.5 |0.042 -0.032| 4.750 | 0.034 -0.021| 4.750 | 0.037 | -0.027| 5.000| 0.028 | -0.012 0.030
it + al)= 5,0 [0.030123642
55 5 0.030 -0.021| 5.250 | 0.025 -0.013 5.250 | 0.027 | -0.018| 5.500f 0.021§ -0.008B 0.023
{1+ A= 51 |0.022512199 ’
8.0 55 10,023 -0.032| 5.750 | 0.014 -0.021| 5.750 | 0.017 | -0.025| 6.000( 0.010| -0.044 0.0%i
{t + A= 5.2 |0.01307166 -
6.5 6 0.011 -0.016| 6.250 | 0.007 -0.010| 6.250 | 0,008 | -D.012| 65000 0.005| -0.007 0.005
(L + Al)= 5.3 |0.0D5445121
7.0 65 |0.005 -0.008| 6.750 | 0.004 -0.005| 6.750 | 0.004 | -0.006] 7.000) D.OO2 | -D.003 0.003
{l + A= 5.4 [0.002677949
7.5 7 0.003 0.004] 7.250 | 0.002 -0.002| 7.250 | 0.002 | -0.003| 7.500( 0.001| -0.002 0.004
(t + A= 55 [0.001317035
B0 7.5 |0.001 -0.002| 7.750 | 0.004 -0.004| 7.750 | 0.001 | -0.001f 8.000| 0001 | -0.004 0.001
(L+ At)= 5,6 10.000847727
8.5 8 0.001 0.001] 8.250 | 0.0CO -0.001| 8250 | 0.000 | -0.001] 8.500) 0.000 | ©.00D 0.000
ki+ an- 5.7 jo.000318557
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TS851

I 1677
c2 1455
Danau | C{t} W, Q vV H A v k A
gim* | ghar m’mar m* m m? m/har| hari! hari’
Qan.rm-sanﬂ S. Baru1 | 1877 D 12082.29 | 10000 2 5000 0.01 0.123 1.337229
initial condition
t= M)
c @) = C sanm gim’
(1tH = 1677 9-’“"3 Cyft+ 2 = [ M 4] + 146 {Ky + 2k + 2Ky + k) At
Sleady kqy = KL () = - MCy{t)
deJdt ={L, ¢y(l)) = Aty Kgy = f{t+ $/2ALC{)+1/2Atk,;) = MC (L 128Ky
Kyy = f(t+ 1281 c(1) H1/2A8,) = Mty {t+ 142 &l kg
dt 0.5 hr Kar = f(t+ ALC{D+AtKa) = MG, {1+ Atky)
1 0
oty 1677
At it} fir LN f21 Ky 1 Ky fan Kqq cqt+ AL
0.5
t=0 1677 167
0.5 0000 41677.000 | -2242.533 | 0.250( 1116387 | -1492.838] 0.250 | 1303.791 | -1743.466| 0.500] 205.267 | -1076.826| B61.00:
{1+ AY=05 B51.0026707
1.0 05| 861.0026707| -1151.358 | 0.750| 285324 -381.543| 0.750 765.617 | -1023.605| 1.000 | 349100 -468.827| 491.92
(t+ A=1,0 4919292378
1.5 1.0| 491.9292378| -857.822 | 1.250] 327474 -437.907| 1.250 dB2.452 -511.428] 1.500 | 236.216 -315.875) 25256
{1+a1)=15 252 5655263
20 1.5] 252 5655283] -337.738 | 1.750) 188.131 -224 8301 1.750 196358 -262.576( 2.000( 121.278 -162.176] 128.67.
(t+ A= 2,0 120.5717905
25 2| 128.6717905| -173.4D1 | 2.250) BB.322 -115.432| 2.250 100.814 -134.811) 2.500 ) 62.266 -83.264 66.57
(t+AD=25 66.575088428
a0 25| 60.5758R4E8| -R9.027 | 2500] 44.219 -59.255| 2.500 51.760 -6%.215| 3.000] 66.576 -85.027 .32
{t+4)=3,0| 3032479623
35 3.0] 3032479623 -40.551 | 3.000| 30325 -40.551] 3.000 20.187 -26.995| 3.500| 20.325 -40.551 12.30
(t+ AD=3,5 12.20862442
4.0 35| 12.30882442| -18.459 |3.500} 12309 -18.459| 3.500 B8.194 -10.957| 4.000} 12.309 -16.459 490
{t+af=4.0]| 4995085266
4.5 4.0} 4.8P5PB5266| -5.661 4.000] 4.086 -5, 881| 4.000 3325 -4.447| 4.500| 4.996 -5.661 2,02
{t+ A=4,5| 2.027835762
5.4 4.5 2.027835782f -2.712 4.500 2,028 2712} 4500 1.350 -1.805] 5.000| 2.028 -2.712 0.Q2
{1+ A= 50| 0.8230844560
50| 0.823084468| -1.101 3.000 0.823 -1.101| 5000 0.548 -0.733] 0.000| 0.822 -1.101 Q.33
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| C1 1677
c2 1455
Danau [C(O] W, | & | V T A Jws| & i
g/m” g/hari | m’ } m ! |m/m) pari' | hari?
Qpanz-Barus S.Baru 2| 1455 0 3381.4| 20000 2 100001 0 | 0.123 }0.297]
initial condition
1= 0
c(y € danay g}ms
(V) = 14554 g/m’ L+ alty  + 16 (k, + 2ks + 2k; k) At
Steady k= /1, c(1)} = =g (0
de,/dt =Mt = -k ka = i+ L28,c()+1/2. = e (L4 172 Atkyy)
ky = A+ 12A1,c(0)+1/2. = e (t+ 12 ALKy
de = 0.5 hr ke = [+ Ale(t)FaLk,) = e (L Atky)
t = 0
o) = 1455.4
At ¢y (1) 1, Ky f1 Kz £ ks, fa Kyp  |eslt+ At
0.5
1=0 1455.40 1455.40
0.5 0.00)1455.40] -432.36| 0.25(1347.31|-400.25] 0.25| 1355.341-402.63]0.50|1254.08[-372.55] 1254.51
(L+ At)y=0,5 |1254.51
1.0 0.50{1254.51| -372.68| 0.75|1068.17}-317.32( 0.75] [175.18(-349.11|1.00[1079.96]-320.82| 1085.65
{L+ A= 1,0 [1085.65
1.5 1.00{1085.65] -322.5t| 1.25(1005.02|-298.56] 1.25| 1011.01)-300.34] 1.50| 935.48|-277.90] 935.80
(t+Aty=1,5] 93580
20 L50] 935.80( -278.00| 1.75] 866.301-257.35 1.75 871.46|-258.88)2.00] 806.35]|-239.54 806.63
(t+AL=2,0 | 806.63
2.5 2.00{ 806.63) -239.63| 2.25| 746.72|-221.83f 2.25| 751.17(-223.1512.50] 695.05|-206.48] 695.29
t+48)=25 | 69529
3.0 2.50) 695.29| -206.55] 2.50| 643.65(-191.21 2500  647.49{-192.35| a.00| 695.29|-206.55] 596.94
{t+80=30 | 596.94
a5 300) 596.94| -177.33] 3.00] 596.94)-177.33 3.00 552.60)-164.16] 3,50] 586.94)-177.33 51047
+A)=35 | 51047
4.0 3.50| 510.47) -151.64] 3.50| 51047|-151.64 3.50 472.56|-140.38) 4.00] 51047|-151.64 436.52
(t+A)=4,0 | 438.52
4.5 4,00| 436.52| -129.68] 4.00| 436.52|-129.68 4.00 404.101-120.05| 4.50| 436.52}-129.68 373.29
{t+A)=45 373.29
50 4.50| 373.29) -110.89| 450] 373.29]-110.89 4.50 345.56]-102.606| 5.00] 373.29{-110.89 319.21
{t+a)=50 | 31921
5.00| 319.21 -94.83F 5.00] 319.29] -94.83 5.00 29551 -87.79] 0.00] 319.21| -94.83 27297

Penentuan tingkat efektivitas..., Evi Angraheni, FTUI, 2008




T58-3

Qgant-Ban3 Danau [C ()] W, Q v H A | v K N
g)'mJ g/hari | m*hari{ m' m m® | w/h| hari? | hari
Qearaans S.Baru 1 [ 1677 0] 12092.29( 10000 2| so00| oo1| o0123] 1337
— 5.Baru2 [ 1455 0| 3381.408] 20000 2| 10000 oo1| ©.123] 0297
owua (5-88M3 | 1248 0| 15473.7) 12500 25 5000 0.01f @123 1365
cll+ay = ) + UB (kg + 2Ky ¥ 2K + k) At
dedt = Wy o+ Mt K = fit. ¢()) = WiV # gty
dt 0.5 Koo = b+ 1/2ALC(D = W+ 12 D430t b+ 112 Mk,
initiat condition * (+1n+ 1+ 102 At k)
1 = 0 kay ® Q0+ 1/280C() = WL+ 172 -Mcd (1 + 112 Al ky)
e = Cage M + {+1n+ {t+ 112 Atkoy)
D) = 1248 g/m’ Koy = f(t+ DLCMAL = W+ AL -Mod 1+ AlKy,)
At calt) f K f K f Ky f K | Calt+ At)
0.5
1=0 1248.00 1248.00
0.5 0,00 1248.00| 570.55| 0.25| 1390.64| -320.34] 0.25| 1167.91] 21165 0.50| 1353.82) 662.05] 1222.25
{t + AY=0,5 1222.26
1.0 0.50) 1222.26] —415.01} 6.75; 1118.51| -1001.03] 0.75] 972.00( -202.18| 1.00{ 1421.17] -925.54 910.01
{+an=1,0 910.04
15 1.00| 910.01] -463.66| 1.25| 794.09| -517.95| 125| 780.52] 431.93| 1.50| 694.05] -503.50 671.10
(L+al=15 671.10
20 1.50| 671.10| —«52.36] 1.75| 558.01| -411.85) 1.75| 568.14) -300.67| 2.00] 475.77] -366.39 469.12
(t+ A= 2.0 469,12
25 2.00| 469.12| -347.12| 2.25| 38234] -291.22| 2.25| 398.31| -282.02] 2.50| 323.11| 24820 322.30
(L+an=25 122.30
3.0 2,50f 32230 -241.85) 2.75| 281.84| -i94.97| 275] 273.56| -201.32| 3.00| 221.64] -i04.46 227.39
{+A0=3.0 227,39
3.5 3.00] 22739} -172.78| 3.25| 184.20] -113.82] 3.25] 19m.94| -153.69] 350| 150.55| -67.89 162.75
{t+A)=135 162.75
40 350| 162.75| -120.95 3.75] 13252 .7968| 3.75| 142.83| -105.15| 4.00| 110.18] -43.19 1M7.77
(t+ A= 40 117.27
45 so0| 11777| -B0.90| 425{ 97.54| -53.28] a4.25| 104.45| -70.21| 450{ 8266| -3298 87.69
{t+A)=45 87.69
5.0 450 B7.69| -54.13| 4.75] 74.48] -3566| 475 7878 «47.47| 500 6395 -21.73 67.52
(t+41)=5,0 67.52
5.5 s.00| &7.52| -3719) 5.25| 5822 2450 5.25| 61.39 -33.47) 550 5093 -14.55 53.59
{1+ A)=5,1 53.59
6.0 550| 5359| -73.15| 575| 3531 -46.49] 575 4155 -56.71| 500 2524) -34.45 27.14
(t+Aay=52 27.14
65 6.00| 27.14| -37.05| 6.25| 1788 2441 625 21.04f -2872| 650 1278| -17.45 13.75
(d+AH=53 13.75
7.0 650 1375| -18.77| 6.75 9.08] -12.36] 675 1066} -1455 7.00 647 -B.B4 6.96
{+al=54 6.95
7.5 7.00 6.96 9.50| 7.25] 459 £26] 7.25 540] -727| 750 328 448 3.53
({+Aa)=55 353
8.0 7.50 3.53 481 7.75 232 317 775 2730 -3.73] 8.00 166 227 1.79
(L+A)=56 1.79
B.5 8.00 1.79 -244| 825 1.18 -161| 8325 138 -1.89| 850 0.84f -1.15 0.90
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Amanium

Cl 1.46
C2 0.3
Danau | T{t W, 93 v H A vs k A
Qpaur-pana g g/hari |y’ o m m_|m/har i | hari' |
S.Barul] 1.46 0 12092 | 10000 2 5000 | 0.01 0 [1.2142
initial condition
1= ]
c{1) Ot B
c(t) = 146 gm qlt+e = e+ 16 (ky + 2kg + 2Ky + ky) A
Steady kyy =ML, c(t)) Rei(t)
dey/dt =f{t, = - = -hCy
c, (1)) kyy = M+ 172A0c(1)+1/24 {1+ 112 Atky)
kyy = {t+ 172ALe(1)+1724 Shop L+ 12 Atkyy)
dr 0.5 hr ka) = [+ Ave{tyratk,,) = ey (L+ Alky)
L 0
& (0 146
At ci(l) fiy ky; b kay £ ks, o L et + At)
0.5
t=4a 1.460
0.5 0.000] 1.460 -1773 | 0.250 | 1.017 -1.235] 0.250 | 1.1: -1,388] 0.500| 0.781 -0.824 0.798
{t + A)=0.5 0.756
1.0 0.500 0.796| -0967 | 0.750 | 02313 -0.380| 0.750 | D702 -3.852] 1.000 | Q.97 -0.450 0473
i+ a=10| oa7a
15 1.000| 0473] 0574 |1250| o320 | 0400 1250 | 0.373 | 0.453| 1.500 | 0247 | 0209 0.258
i+ ah=15 0.258
2.0 1.500 0.258] -0.313 | 1.750 | 0.180 -0.218| 1.750 | D204 -0.2471 2.000 | 0.125 -0.163 0141
{L+a=20] 0141
25 2.000 0141 D171 2250 | 0038 0119 2.250 | 0111 -0.135] 2.500 | 0.073 -0.088 0.077
it+s=25| 0077
0 2.500 0077 -0.093 | 2500 0.053 0.055F 2500 | 0.061 D.074| 3.000] 0077 -0.093 Q.038
{1+ AU=3,0 0.038
s 3.000 0.038] -0.046 | 3.000] €038 0D.046] 3.000 | 0.027 -0.032) 3.500| 0.038 -0.046 ooy
{1+ ay=as | oo17
4.0 3.500 a.017] -0.021 3.500 0617 -0.021] 3.500 | Q.012 -0,015| 4.000| 0.017 -0.021 0.008
{t+A&l)=4,0 { €008
4.5 4.000 0.008| -D.070 | 4.000 | 0.008 -0.010| 4.000 | 0.005 -0.007| 4.500] 0.006 -0.010 0,004
{t+an=45| 0004
50 4,500 0.004| -0.004 4500 | 004 -0.004] 4500 | 0.002 -0.003] %.000{ 0.004 -0.004 0052
{t+Af=50 D.002
5.000 0.002| -0.002 | 5000 0.002 -0,002] 5000 | 0.0 -0.001] 0.000]| 0.002 -0.002 0.001
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Amonium 2

Cl 146
Cz2 0.8
Danan cC@) W, Q v H A va k M
pim’ 3 3 m b whart | pori 1
it SBaru2 | 08 g}hﬂuﬂ 3381.41 lsnc-(lLD 2 7500 | 0.01 0 | 023043
initial condilion
L= 0
C{l] = € Loy g’l’l'lj
Sy = 0.8 g/m’ o (t+ AL = L] + L6 (k) + 2k + 2k, + k)
Steady fqp = AL c(1) = -
de“dl =f(l| C|(I}) = ')"I.CI kn = '(H‘ IQQL@([)"'IQQ&H] = '1|C| (l + 172 At k||,}
ky; = i+ L2AL{IH 17240y ) = e (U4 172 8ky)
di = 0.5 hr kq = M+ ALo(t)+atky ) = Ao {1+ Atk
t = 0
¢t} = 0.8
at ot L ky, fa kK, by kay L1} ka ot + At)
0.5
1=0 0.80
0.5 0.00 Q.80 0,18 0.25 0.75 .17 0.25 0.76 0.17 0.50 LERr S D16 0.71
(L+ A)=0,5 0
10 0.50 0.71 .16 0.75 0.63 015 0.75 D.68 016 1.00 0.63 015 0.64
(t+AY=10 0.64
1.5 1.00 0.64 015 1.25 0.60 0.14 125 0.60 0.14 1.50 .57 0.13 0.57
(t+ag=15 0.57
20 1.50 0.57 0,13 1.75 0.53 0.12 1.75 .54 £0.12 2.00 0.51 012 0.51
(t+a0=20 0.51
25 2.00 0.5l 0,12 225 0438 0.11 225 048 .11 2.50 0.45 .10 0.45
[L+a=25 0.45
30 2.50 0.45 0.10 2.50 0.42 0,10 250 043 0.10 3.00 0.45 -0.10 0.40
{t+an=30 0.40
a5 3.00 0.40 0.09 3.00 0.40 0.09 3.00 0.38 0,09 3.50 340 0.09 0.36
{t+al=35 0.35
4q 3150 0.36 0.08 3.50 0.35 -0.08 3.50 0.33 -0.08 4.00 0.36 -0.08 032
{t+ 4= 4.0 0.32
45 4.00 032 0.07 4.00 0.32 -0.07 4.00 0.30 0.07 4,50 032 -0.07 0.28
{1+ 4y=45 0.28
50 450 D28 -0.06 4.50 0.28 0.06 450 026 -0.06 5.00 0.28 006 0.25
{L+ &)= 50 0.25
5.00 0.25 0.06 5.00 .25 .06 500 023 0.05 0.00 0.25 0.06 022
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a1 By
Daoso i W, L4 v 1t A ¥ k L
gflll, ghari m/bari m’ m m wfhari bari! harit
Oamncrtans {5 Barr 148 o| 122w 10000, 2 5008 ool o 1214
S Baruz os o 381408 15000 2 1500 oot [} [(a]
Dand S Baryl [ Fi 0] 154725970 18750 25 T500 11 ] o0 R21
cdl v an ° ¥ . 16 (&, - Py - Doy by Bl
Aok - WY Ve - Veu  le, Ky ® I () - W B T ]
L 03 g ® A AR2AL ) 128m,, - Wt = 12 &) e s 124K
=l conciton TG Ye peratky Ve 0 172 ALKy
1 - ] By = 1 17280 () » V24D, - Wt - 142 AD sided A 12 ALK)
cm - © gim’ S e, (RAE QWL 0 2 ANKGY
i - 027 pim’ b = It B2 eqm- A - - A1 L I TE T
F.1) cdt) { [ i ka f Ky, f dyy et + Al
0.5
=0 o
05 0 000 0270 wrz| 0o 0700 oem| o250 0475 1189 o%00| 0BS5S o] or7sMzEs
- &n=05 0ITLANERY
10 0s ki ] Ba481] 0T 0.8 QImt orw [ lra] 044 1000 o%70 0219| ne2TIESIN
Asagain  |oerreen
15 10 0020 oo 1224 0R5 050 1390 078 -0 oa? 1300 o7 033| 0.FTIRIY
fsan=15  |orrmdsa
20 15 0773 L2201 1A 1] x| 1350 o700 L0 2000; 0882 0273 ©OSMETI
f-an=20 |ooAMATI
25 2 0851 Q258 2250 L] ox| 2750 [ELTY D245 50| 0™ o0 bEIAMTIS
1+ Lin=25 052053474
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DO-3

QBan.n-BaruB
Danan | C{ty | W, Qy Vv [H a v k L
_g/m’ {m’hari{ m® | m | m* | whari hari' | hari’
Qﬁamz-ﬂﬂ"’;’ S.Bau1 | 2.72 0| 12002.28| too00| 2| s5000 0.01 0.197| 1.406
S.Baru2 | 262 0| 3381.41| 20000 2| 10000 0.01 0.197| 0©.366
$. Baru3 | 596 0| 15473.70| 12500} 2.5} 5000 0.01 0.197| 1.435
cdl + ab = cdly ¢ UGk + 2kt 2Ky + Ky AL
de,/dt = WV QMo + BN = WV +QuVien QudViey -l
QufViey kia = 1L, {l))
dl 0.5 koo = f(t+ 1280~ WL+ el (t+ 112 A1k
+ + OV
Quivie
initial condilion " {t+ 142 Ak, {1+ 172 At kyy)
t = Q0 koe = fitF 1280 = W+ 1 M {1+ 172 Atkyy)
0] = Cy  FM + U+ 1128tk +QuViss {1+ 112 8L ka)
£V = 59 gm’ Kag = f{tF ALC*A0 = A(L+AL et ({14 Alky)
Tkag | B | K jealt A
t=0 5.96
0.5 0.00 5.96 -5.71 025 4.53 -3.89{ o0.25| 499] 422 0.50 3.85| -3.66 3.83
{1+ A)=0,5 3.83
1.0 0.50 3.83 450 075 270 -294| 075 3.09] -2.63 1.00 251 -258 2.30
{1+ aN=10 2.30
1.5 1.00 2.30 -2.M 125 162 137| 1.25| 198 -1.80 1.50 140] 131 1.44
{t+Aal)=15 1.44
20 1,50 1.44 174 1,75 1.00 -0.82| 175 123] 1145 2.00 086 -0.78 0.80
{t+ay=2,0 0.90
25 2.00 0.90 -1.10] 228 o062 -0.45| 225 0.79] 0.7 2.50 054| -0.46 0.57
(t+an=25 0.57
30 2.50 0.57 0.7 275 040 024 275 0.51| -044 2.0p 035 -0.18 0.39
(t+ab=3.0 0.39
3.5 3.00 0.39 -0.48] 325 o0.27 -0.13| 3.25| 0.36] -0.29 3.50 024 -0.09 0.27
(t+ah=3.5 0.27
40 3.50 0.27 -034]  3.75] 0.9 -007| 378 0250 -0.19 4.00 0.18| -005 0.19
(t+AB=40 0.19
45 4.00 0,19 -0.24] 425 013 -0.03| 4.25/ 0.19] -0.12 4.50 013 -0.03 0.15
(t+AB=45 0.15
5.0 4.50 0,15 0.18] 475 0.10 D.00| 4.75]| 0.15] D08 5.00 0.11] -0.01 0.12
{1+ A= 5,0 0.12
5.00 0.12 015 525| 0.08 0.01] 5.2s5| 0.12] -p.o6 5.50 0.09] 0.00 0.10
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DO -1

Cl 1.46
c2 0.8
-Dhiila'i:fcl(ta Wil Q VIH | A]|vw| k| K
QBaruI-Barua 5 B-' g,m — v '_nﬂ = ‘ m/h 'h'm_]
.Barul| 2.7 0 1209229010000 2 [5000( 0 | 0.2 | 1411

initial condition

t= 0

C(l'.) € gdanat g;m'-‘

a®) 2.7 g/m’ eyt o)  +  1/6(Kk;+2ky + 2k; + k) AL
Steady ki = flt, o(t) A0
de,/dt = -hiey ks = {1+ 24t c()+1 Mgy (t+ 12 Atk

k3 = i+ L2ALc(t)+] e (14172 Atky))

dt 0.5 hr kg = ft+ Ate(yrAatky = -dgp (1t Atky)
t 0
() 2.7
VoA [e(®] - ks far Ka [e(t+At)
o8 | | ' L

t=0 2.72

0.5 000[272| -384 |0.25]| 1.76 -2.48| 025 | 210 | -2.98] 0.50] 1.24 -1.75 1.35
{t+aH=0,5 | 1.35

1.0 0.50| +.35] -1.80 |0.75} 0.40 086 0.75 | 1.21 | -1.70) 1.00| 050 ]| -D.70 0.75
{t+ A=1,0| 0.75

15 1.00| 0.78] .06 |1.25| 0.49 -0.69| 1.25 | 056 | -0.82| 1.50]| 0.34 | -D.48 0.37
{t+Ah=15 | 0.37

2.0 1.50| 0.37] -053 [1.75| 0.24 -0.34| 1,75 | 0.28 | -0.41)200]| 017 -0.24 0.18
(t+At=20|0.18

2.5 2.00| 018} -0.26 |2.25| 012 -0.17] 225 | 0.14 | -p.20} 2.50] 0.08 | -0.12 0.09
(t+a=25 | 0.09

30 250/ 0.09| -0.13 |=2.50( 0.06 -0.08| 2.50 | 0.07 | -0.10[ 3.00f 0.05| -0.13 0.04
(t+at=30 | 0.04

3.8 3.00| 0.04| -D.0&6 3.00| 0.04 -0.06] 3.00 | £.03 | -0.04| 3.50| 0.04 -0.06 0.01
{t+al=351¢01

4.0 3.50) 0.01| -0.02 3.501 0.0 -0,02| 3.50 | 0.01 { -0.01| 4.00] 0.01 -0.02 0.01
{t+At=40 1 0.1

4.5 400 0.01] -0.01 |4.00| 0.01 -0.04| 4.00 | 0.00 | -0.01| 4.50| 0.07 | -0.01 0.00
{t+80=45 1000

5.0 4.50( 0.00f 0.00 4 50| D0.00 0.00| 4.50 | 0.00 | 0.00| 5.00| D.00 0.00 0.00
{1+ 8=50 | 0.00

5.00| 0.00 0.00 5.00) 0.00 0.00] 500 | 0.00 0.00] 0.00| 0.00 0.00 0.00
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DO -2

Cl 1.46
C2 0.8
Ci( N [ A
/m 3 253 S | ot miha faga
Qoanz-8ana S.Baru2) 2.62] 0 | 3381.41 [20000] 2 |10000{ 0.01
initiat condition
t= 0
¢ (1) = C g, G/
() = 26 gm’ ¢,(1+ (1) + /6 (k, + 2k, + 2k, + ky) At
Steady kyy = ft, (1)) = -
de,/dt = i€ k) = f{t+ 12aLe()+11 = -Mey (t+ 172 Atk,)
ky = fl+ 1R2AL(O+1/ = -hg (t+ 172 Atkyy)
dt = 0.5 hr Ky = [+ Ate(t) Ay, = -Agy (E+ Atky)
t =0
ci() =126
e S T
t=0 2.62
0.5 0.00[-2.62| 097 |0.25]2.86 -1.06[ 0.25 | 2.35| -0.87| 0.50| 2.18 | -0.8% 231
(t+AD=0,5 |2.3]
1.0 0.50|-2.31] 0.86 |0.75|2.74 -1.02} 0.75 |2.06| -0.76} 1.00] 1.93]| 072 2.03
{t+AD=10[2.03
1.5 1.oo|-2.03| 075 |1.25|221 -0.82} 125 }1.82| -0.68] 1.50) 1.69| -08a 1.79
(t+AD=1,5[1.79
20 1.50(-1.79] 0.66 |1.75{1.95 0.72| 1.75 | 1.61 | -0.60]| 2.00| 1.49] -055 1.58
(L+AD=2,0 |1.58
2.5 2.00[-1.58] 058 |[2.25|1.72 -0.64| 2.25 | 1.42] -0.5312.50| 1.31| -0.49 1.39
(t+AN=25 1.39
3.0 250(-1.39| 052 |2s50]1.52 -0.56| 2.50 | 1.25( -0.46| 3.00| 139 | -0.52 1.22
(1+AD=30 | 122
35 3.000-1.22 0.45 300 1.22 -0.45| 300 | 1.11] -0.41| 3.50] 1.22 -0.45 1.08
fl+Ath)=35 | 1.08
4.0 3.50|-1.08 0.40 350 1.08 -0.40( 350 (098] -0.36| 4.00] 1.08 -0.40 0.95
(t+AD)=4,0 0.95
4.5 4.001-0.95 0.35 400 Q.95 -0.35] 400 |0.86] -0.32| 4.50| 095 -0.35 0.84
(t+A)=4,5 [ 0.84
50 4.50{-0.84 0.31 4.50 | 0.84 -031) 450 |0.76] -0.28| 5.00{ 0.84 -0.31 0.74
(t+At=50 | 0.74
500]|-0.74] 027 |500| 074 -0.27| 5.00 | 0.67| -0.25| 0.00] 0.74 | -0.27 0.65
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